This paper investigates the poverty impacts of informal export barriers like transport costs, cumbersome customs practices, costly regulations, and bribes.
Introduction
This paper provides novel evidence on the relationship between trade and poverty. Most of the current literature explores the effects of formal trade liberalization on poverty or on the distribution of income. For instance, Attanasio, Goldberg and Pavcnik (2004) investigate the inequality impacts of trade reforms in Colombia, Friedman and Levinsohn (2002) study the consequences of the financial crisis on the poor in Indonesia, and Porto (2003) studies the distributional effects of Mercosur in Argentina. A recent literature looks instead at the effects of trade on non-monetary outcomes: Edmonds and Pavcnik (2004a) study the impact of export liberalization of rice on child labor in Vietnam, Goldberg and Pavcnik (2003) explore the impacts of trade on informal labor markets, and Edmonds and Pavcnik (2004b) study the impacts of trade liberalization on labor supply.
The present paper contributes to this literature by investigating a previously unexplored aspect of international trade: the effects of informal export barriers on poverty. Informal export barriers include transport costs, cumbersome customs practices, bureaucracy, regulations, and corruption. These barriers are relevant because they hinder trade, and the benefits that come with it, when formal trade liberalization has already been achieved.
In present days, as tariffs and non-tariff barriers are being eliminated, trade facilitation practices are becoming increasingly more important. This paper is an attempt to look at their poverty impacts in low-income countries. 1 To investigate these issues, I have chosen to look at the Moldovan experience. This is a unique case study. First, poverty is a serious concern in Moldova, where almost half Third, and more importantly, a brand new dataset that can be used to measure the costs imposed by informal export barriers has recently 1 There is a growing interest in informal trade costs; see the forthcoming survey by Anderson and van Wincoop (2003) . The effects on poverty, however, have not received much attention yet.
2 There are several reports that establish this fact. See, for instance, Ministry of Economy of the Republic of Moldova (2003) , which assesses regulatory costs in Moldova. Section 2 describes these costs in more details.
become available. This is the World Bank Exporter and Importer Survey (EIS), a survey especially prepared to quantify trade costs in Moldova. Trading firms provided information on different impediments to import and export activities, including transport costs, unofficial fees, regulatory costs, transaction costs, bribes, and others.
The methodology used in the paper links trade barriers to price changes and price changes to poverty impacts. As a first step, I identify the price changes that would be brought about by the (hypothetical) removal of informal export barriers. To do this, I model these barriers as transaction costs or export taxes that distort the efficient allocation of resources by reducing the net price received by exporters. Thus, improvements in export procedures would raise domestic prices. I use the EIS data to quantify these trade costs. In Moldova, I
find that trade costs are equivalent to 24.5 percent of the value of an average shipment.
To link price changes with poverty changes, I proceed as follows. Agriculture processing comprises the main Moldovan exports. The majority of the population works on the fields, providing agricultural inputs to manufacturing firms, or in agro and food processing industries. Consequently, I assume that households supply non-tradable inputs, such as labor and agricultural inputs, to the exporting firms. An increase in the net price of exportable goods raises the demand for the factors of production intensively used in agriculture, particularly labor and agricultural inputs. As a result, wages and agro-input prices increase, household income increases, and some households leave poverty. At the same time, the increase in export prices raises the price of some food items, causing real income to decline and poverty to increase. In the end, the net poverty impacts of the removal of export barriers depend on whether the income effects dominate these latter consumption effects.
To measure these effects, I use the Moldovan Household Budget Survey (MHBS) -a comprehensive household dataset -together with information on export prices. These data are used to estimate the elasticities that measure the responses of labor income and household agricultural income to changes in agro-manufacturing export prices. These elasticities are combined with estimates of the price changes induced by the removal of trade barriers to quantify the income effects. Similarly, the MHBS survey collects information on food expenditures that I combine with the estimated price changes to quantify the consumption effects. Finally, I merge the income effects and the consumption effects to predict the (hypothetical) income that would be enjoyed by each Moldovan household if trade barriers were reduced. Poverty impacts are assessed by computing and comparing the associated head count ratios.
These are the main findings. Following a raise in the net price of agro-exports, I estimate that both the price of agro-consumption goods and labor income increase. In contrast, household agricultural income is not significantly affected. In the end, I find that the average real income of Moldovan families increases for both the poor and the non-poor. For example, higher export prices brought about by halving export barriers would cause household welfare to increase by 4 to 8 percent (of initial expenditure) at the bottom of the distribution, by 3 to 5.5 percent for households at the poverty line, and by 5 to 11 percent at the upper tail of the distribution. Poverty would decline from an initial head count ratio of 48.3 percent to a poverty rate of between 45.5 and 43.3 percent. This means that informal export barriers would be responsible for lifting between 100,000 and 180,000 Moldovan citizens out of poverty. With a total population of 3.5 million, these are large effects.
The paper is organized as follows. In section 2, I begin by describing the data on informal barriers taken from the Exporter and Importer Survey. Section 3 develops a general equilibrium trade model of the Moldovan economy that describes the theoretical connection between informal export barriers, household income and poverty. In Section 4, I estimate the responses of wages and agricultural income to changes in the prices faced by exporting firms. In section 5, the poverty implications of the removal of some of the informal trade barriers are assessed. Finally, Section 6 summarizes results and concludes.
Informal Barriers
In this paper, I focus on the role of informal barriers to trade on poverty alleviation.
The emphasis on informal barriers rather than on formal barriers reflects the fact that, in Moldova, while formal trade has been already liberalized, informal barriers remain high and impose large costs on producers. In 2002, for example, the average tariff was 5.2 percent; tariff rates were arranged in bands, from a minimum of 0 percent to a maximum of only 25 percent. In addition, Moldova is a member of free trade areas with former Soviet Union countries and Romania and thus those tariffs were applied on only 40 percent of all imports.
No formal trade restrictions were imposed on exports. On the contrary, as shown in this section, the costs of doing business are much higher, around 25 percent on average.
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The Moldovan case provides a unique opportunity to quantify the costs of informal export barriers because of the availability of a recent survey that gathered data on the cost of doing business. This is the World Bank Exporter and Importer Survey (World Bank, 2003) . The EIS survey was designed to collect data to carry out a World Bank trade facilitation study in Moldova. As opposed to previous reports on the cost of doing business (such as the Ministry of Economy of the Republic of Moldova, 2003) , the EIS survey collects, and reports, data at the firm level. This allows for the quantification of trade costs.
A sample of 161 Moldovan trading enterprises was surveyed with the aim of assessing external and internal constraints to trade. The sample covered both importers and exporters across the country: 86 firms (53.4 percent) were exclusively importers, 18 firms (11.2 percent) were exclusively exporters, and the remaining 57 firms (35.4 percent) were involved in exports and imports simultaneously. Notice, however, that only 44.1 percent of the firms actually exported in 2002. Of these exporting firms, 35.2 percent were in agro-manufacturing, 28.2 percent in manufacturing, and 32.4 percent in wholesale/retail trade.
Apart from general firm information, such as type of firms, form of ownership (private, joint venture), main product line, and sales, specific questions regarding impediments to trade were asked. These questions were organized around the following topics: A. Customs and Tax Administration; B. Transportation, Shipping and Distribution; C. Testing and Conformity Assessment; D. Export and Import Financing; E. Export Barriers; F. Duty Preferences in Overseas Markets; G. Import Barriers. In this paper, I focus on items B and E.
I begin by discussing the Transportation and Distribution (T&D) costs, reported in Table 1 . The data allow me to identify the source of the costs into different components:
3 See the Ministry of Economy of the Republic of Moldova (2003) and World Bank (2003) . transport (freight, handling and insurance), unofficial fees, and shipping hazards (damaged or stolen goods during shipping). I can also separate the costs by markets: Commonwealth of Independent States (CIS, which includes former Soviet Union Republics), European Union (EU), and Other markets. The total average Transportation & Distribution (T&D) costs reach 12.6 percent of the value of a shipment. T&D costs to CIS countries (mainly Russia) are 15.5 percent, to the EU, 7.9 percent and to other destinations, 11.5 percent. Most of these costs are associated with transportation costs, which are, on average, equal to 11.6 percent. Unofficial fees amount to 0.7 percent and Shipping Hazards to 0.3 percent.
Being a landlocked country, bordered by Romania on the west and Ukraine on the east, Moldova is trapped by its neighbors. Furthermore, corruption, bribes, and formal and informal regulations are endemic to the region. On top of all this, organized crime is prevalent in present-day CIS countries. These facts impose large trade costs that are, in principle, differentiated by the destination of Moldovan exports. In Table 1 , I report that unofficial fees and shipping hazards costs are much higher for exports destined to CIS countries than to the EU (or other destinations). For example, Unofficial Fees paid while exporting to CIS are 1.3 percent, compared to a low 0.1 percent when exporting to the EU.
Similarly, the cost of damaged or stolen goods on transit to CIS countries is 5 times higher than to Europe. This highlights the trade barriers associated with corruption and crime when dealing with CIS partners.
The costs associated with several additional barriers are reported in Table 2 . These informal export barriers include official (fees, fines) and unofficial (bribes) payments paid to border police, border troops, sanitary controls, veterinary controls, standards certification, customs officers, ecological controls, tax administration, and road authority. An important fraction of these costs is imposed by Moldova's internal regulations and corruption. But the problems faced by exporters do not end when crossing the frontier or leaving customs. Quite the contrary, Moldovan shipments with final destination in Russia and other CIS partners often have to cross Ukraine, where they face important additional unofficial barriers. The Exporter and Importer Survey allows me to separate the costs of the export barriers arising from domestic sources from those arising from Ukrainian sources. These are in Barriers costs of 11.9 percent, the total cost of trade impediments in Moldova is equivalent to 24.5 percent. My task in the rest of the paper is to investigate the poverty impacts that would be caused by a reduction in these trade costs.
The Model
In this section, I lay out a model that describes the effects of informal export barriers on household income and poverty. This model combines standard general equilibrium trade models, like those in Dixit and Norman (1980) and Woodland (1982) , with agricultural household models, like those in Benjamin (1992) and Singh, Squire and Strauss (1985) . I discuss the behavior of households as consumers and as suppliers of factors of production and I model the behavior of firms. Finally, I specify how to measure the change in household welfare caused by the removal of export barriers and I discuss how to assess the poverty impacts.
The Behavior of Households
Let the utility function of household j, u j , be given by
where c j is a vector of n consumed goods, h j l is leisure consumption, and χ j is a vector of household attributes and characteristics that affect consumption (household size, demographic composition, etc.). c j o stands for consumption of food products produced in the household plot, which are assumed to be a different good from other food items in c j . These are subsistence food products that are not traded in the market.
The budget constraint of household j is
where p i is the price of good i, and y j is household income.
I assume that the main export sector in Moldova produces agro-industrial goods using labor, capital and agricultural inputs. As an example, think of the wine industry (one of the major sectors in the country), which produces goods using labor, machines and grapes grown by households. 4 Thus, there are three major production activities in which the Moldovan population participates: formal labor markets, own-production, and cash agricultural production. Some households sell h j f units of labor in the formal labor market for a wage w (i.e., they work in the wineries). Others work h j o units of labor at the home plot to produce food varieties that will be consumed at home (autoconsumption activities).
These food items are produced with a production function q o (·) that depends on a vector of fixed variables T j o (such as plot size, know-how) and household characteristics χ j . Yet others devote h j a units of labor to work in larger plots to produce cash crops or agricultural inputs (grapes) that sell for a price p a . These agro-inputs (the grapes) are produced with a production function q a (·) that depends on fixed variables T j a (such as land suitable for cash crop, tractors), and households characteristics χ j .
I assume that the land used for own-consumption activities is different from the land used for growing cash crops. Own-production is assumed to take place at the home plot, a small piece of land with insufficient scale for cash crop production. During the Moldovan land reform, farmers were given larger pieces of collective land away from the home plot.
I assume this is the land needed to produce agricultural inputs. Households vary in land tenancy but, for empirical tractability, the allocation of land to different uses is assumed to be fixed.
Households are able to freely allocate the labor endowment. For simplicity, I assume in what follows that own production hours do not crowd out other labor activities (farmers work in the home plot to produce subsistence goods during the weekend). But the model can deliver corner solutions. For example, some households may choose to work some hours at the family crop plot, and some hours off-farm or at the local production plant (the wineries).
It is possible, too, for some households to work all hours at formal labor markets. Finally, some households may decide to work full time at the family crop plot and hire some outside workers. The amount of hours hired from outsiders is denoted h j out . Thus, household income is given by
where w is the wage rate, which is assumed to be the same in all alternative activities.
By definition, the value of home goods consumed and produced (subsistence activities) must be equal,
5 This is a generic expression for household income. In practice, not every household will be represented by (3). For instance, if household j hires workers, so that h j out > 0, then it is unlikely to observe h j f > 0 as well. Similarly, if the household does not own cash crop land, then h j a = 0. I adopted the generic expression for the sake of simplicity in the presentation.
By replacing (3) and (4) in (2), I get
Households maximize utility subject to the modified budget constraint (5). This maximization leads to a supply function of formal labor, a supply function of agro-inputs, and a set of demand function for consumer goods.
The Behavior of Firms
I assume that the export sector (the firms) produces industrial agro-manufacture goods.
There are other sectors in the economy, producing other traded and non-traded goods but I focus in this paper on the export sector of agricultural manufactures.
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Firms hire labor and purchase agro-inputs (such as grapes or apples) to produce the industrial goods (such as wine or apple juice). Let L m and Q a be the total labor and total agro-inputs bought by a firm. Profits are given by
where θ is a vector of technological parameter, q m (·) is the production function of agro-manufactures and p m is the domestic price of the industrial goods. 7 Domestic prices are determined by
where m(·) is an unknown function, p * m is the international price, which is exogenously set in world markets (since Moldova is a small open economy), and φ m is the cost of export barriers, which include transport costs, cumbersome and bureaucratic customs practices, regulations, and corruption fees or unofficial payments.
Profit maximization leads to factor demand functions
where p is a vector of other good prices. Market clearing (in goods and factor markets) allow me to write the prices of labor and agricultural income as a function of the exogenous
where T and χ are vectors of land tenure and household characteristics. These functions define the equilibrium level of wages that are needed for the poverty assessment of section 5.
Welfare Effects and Poverty Impacts
To study the poverty impacts of the removal of informal barriers to exports, I adopt a money metric approach; welfare changes are measured by changes in the real income of the household. I solve for the demand for goods and for the supply of labor and agricultural inputs, and I plug these solutions into the budget constraint. It follows that
this is the income-expenditure equality, which reveals that changes in real income originate in changes in consumer prices, wages and agricultural income. Expenditure (net of 8 Since the model allows for import competing sectors as well as agro-export sectors, the labor market clearing condition requires that the supply of labor from all households equal the demand for labor from all industries in the economy. 9 In practice expenditure is not necessarily equal to income. This can be accounted for by including a residual income term in the equation.
auto-consumption) is modeled with the expenditure function e j (·). Income comprises the sum of the labor income earned in the market, wh j f , the imputed labor income at the cash crop activities, wh j a , and the profits in the production of agro-inputs, π j a (p a ) (which are defined as the value of agricultural production net of wages paid to both household and outside workers w(h j out + h j out )). The first order effect of a change in price p m is (13) c j m dp m +
To derive 10 Notice that this implies that the net effect of prices on wages is revealed only in the formal sector (both for household labor worked off-farm and hired labor).
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The measure of welfare change dW j is
where α j w and α j a are the shares of wage income and cash agricultural income in household j expenditure, α j out is the share of income spent on outside labor, ε wpm and ε apm are the elasticities of wages and cash-agriculture income with respect to p m , respectively, and s j m is the budget shares spent on agro-industrial exportable goods (wines, juice, agro-processed food). Notice that dW j in (14) is computed as a share of total household expenditure, including own-consumption.
Equation (14) shows that households are affected by export barriers, which have an effect on export prices, both as consumers and as factor suppliers. Lower barriers to trade imply higher prices of consumer goods and welfare losses. Deaton (1989a) and Deaton (1997) 10 See Dixit and Norman (1980) , Woodland (1982) or Singh, Squire and Strauss (1986) . 11 A shortcoming of the first order approximation is the lack of substitution effects. This raises concerns about potential biases. In the present case, substitution responses would go in the same direction as the direct effects captured in this equation. On the consumption side, consumers would substitute away from higher-price goods, and losses would be reduced. On the production side, supply responses would boost the demand for labor and agricultural income even further, perhaps raising factor prices to a larger extent. For present purposes, this means that my approach would provide a lower bound for the welfare effects and poverty impacts estimated in section 5.
showed how to use budget shares to measure these consumption effects. On the income side, lower trade barriers cause changes in factor demands that lead to changes in wages, agro-input prices, and household income. The net effect depends on how much is spent on agro-consumption goods, and whether, and by how much, the household participates in the formal labor markets and in the agricultural sector.
In the remaining of the paper, I quantify (14) 
Estimating the Factor Price Elasticities
In this section I explain how to estimate the wage price elasticity, ε wpm , and the agro-input price elasticity, ε apm . In order to carry out the poverty analysis, I need to estimate structural parameters that can be used to simulate the changes in wages and agricultural income brought about by policy reforms that affect prices. In section 3, I showed that wages and agricultural income are functions of a number of exogenous variables, such as the price of agricultural exports, other prices, and controls for technical change, individual characteristics, and factor supplies. With data on these variables, estimation of (10) and (11) is relatively straightforward. I adopt and extend a methodology that combines a time series of household surveys with a time series of prices as an identification strategy. This method was developed by Porto (2003) , who used it to estimate the effects of trade policies in Argentina. Similar approaches were developed by Deaton (1997) , to estimate demand elasticities, Wolak (1996) , to assess the welfare impacts of the deregulation of the telecommunication industry, and Goldberg and Tracy (2003) , to look at the wage effects of changes in exchange rates.
One case in which the structural interpretation of the parameters of equations (10) and (11) is clear is when the factor price insensitivity theorem holds (Feenstra, 2004) . If the different production sectors, both in importable and exportable markets, are competitive, domestic prices are equal to average production costs. With constant return to scale production functions, equilibrium prices must in fact be equal to unit production costs.
This means that factor prices are exclusively determined by the prices of the traded goods.
In particular, I could write w = w(p m ; ·, θ) and p a = p a (p m ; ·, θ). The assumptions imply that factor demands are in fact flat, horizontal curves. These curves are shifted up or down by the changes in the prices of the traded goods, and by changes in technology parameters θ.
Notice, however, that it is not necessary to assume that the factor price insensitivity theorem holds. This is just a sufficient condition. In more general cases, downward sloping factor demand curves will lead to equilibrium factor prices that will depend on factor supplies as well. With measures or proxies of factor supplies included in the estimable equations, the coefficient on prices would correctly measure the response of factor prices to product prices. This is the approach that I follow in this section.
The Moldova Household Budget Survey
The estimation strategy combines microeconomic data on wages and agricultural income with aggregate data on prices. In Moldova, the household data come from the Moldova Household Budget Survey, MHBS. The survey has been collected monthly since 1997 by the Department of Statistics and Sociology of the Republic of Moldova. It is designed to be representative of the whole population (except for the region of Transnistria, on the Ukrainian border, which has sought secession since 1992).
The information gathered includes comprehensive expenditure and income data (including wages and agricultural cash income), and household and individual characteristics (age, gender, marital status, education, region of residence, number of members, socio-economic status, etc.). Table 3 The share of labor income on total expenditure was 26.9 percent for the poor and 29.2 percent for the non-poor. Once again, there is substantial variation across regions, from 14.9 percent for the poor in rural areas, to 53.9 percent for the non-poor in large cities. Similar differences are observed in terms of agricultural income, from 1.5 percent for the average poor household in small towns to 12.8 percent for average non-poor household in rural areas.
Since the surveys have been collected monthly since April 1997, the data comprise a large time series of household data that I combine with monthly price information published by the Department of Statistics and Sociology of the Republic of Moldova. These price data refer to a monthly index price of agro-industrial products related to agro-manufacturing export markets.
Estimation
To estimate the labor income elasticities, I assume that the regression function for wages can be written as
where w jt is the wage income of household j at time t, p t is the price faced by firms at t (these prices are the same for all households interviewed in the same month t), and u jt is an error term. Since wages will be affected not only by export prices but also by the prices of other tradable goods, I introduce a vector of these prices p I in (15) 
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One problem in implementing the regression model (15) is that wages and prices may be variables that are integrated of order one, I(1). This means that the regression in levels may be subject to the problem of spurious regression, thereby estimating a statistically significant relationship when none actually exists. Since Moldova suffered from moderate to high inflation during this period, this is indeed a problem.
The standard solution is to estimate the model in first differences, but this is not straightforward in the present case because I am using a time series of cross-sectional data.
This implies that the data vary not only across time t, but also across household units, j.
In what follows, I propose a procedure to remove the potential spurious correlation. The 12 Notice that the prices of agricultural exports, p m , and of importable goods, p I , are assumed to be exogenous in (15). The implicit assumption, as argued in the theoretical model, is that Moldova is a very small country (with 3.5 million inhabitants and a per capita GDP of around 2000 US dollars). It is reasonable to argue, therefore, that exporters act as price takers. procedure, which adapts techniques used in panel data models (Hsiao, 1986) , comprises differencing the model at t with respect to the average at t − 1. Specifically, notice that the average wage at t − 1 is
where a bar over a variable represents its average across j and n t−1 is the number of observations at t − 1. Assuming that w jt in (15) is I(1) with prices, and that w t−1 and prices in (16) are integrated as well, I can generate a model with I(0) variables by subtracting (16) from (15). This gives the following regression model
where v w jt = u jt − u t−1 . At this stage, I adopt for simplicity a linear specification for the vector of controls, z jt . This vector includes variables such as age, age squared, education, regional dummies, year dummies, plot size and trends; seasonal variables, such as monthly or quarterly dummies are included as well. This model is free from the spurious regression problem so that the parameter vector and the variance can be consistently estimated with OLS. Exogeneity of export prices is required, too. Since Moldova is such a small economy, it seems reasonable to assume that prices are set in international markets and that Moldovan firms are price takers.
I set up a similar model to estimate the response of agricultural cash income
Results are in Table 4 . In the upper panel, I report the estimates from a baseline specification that includes all the regressors mentioned above and two lags (see below for details). The main finding is that the price of agro-industrial goods impacts positively on wages. The long-run elasticity, δ w = β 0 + β 1 + β 2 , is 2.91 when quarterly dummies are included. If monthly dummies are used instead, the elasticity is 3.18; without monthly or quarterly dummies the elasticity is 2.74. As explained, higher export prices cause firms to expand and to hire more workers, pushing wages up as a result. The elasticities are statistically significant. The standard errors of the coefficients are corrected by the clustering that may arise when aggregate variables (like prices p t ) are used to explain individual variables, like wages (Kloek, 1981) .
In Table 4 , I carry out some sensitivity analysis: for each seasonal model (i.e. quarterly dummies, monthly dummies, and no seasonality) I run the regressions including different sets of regressors. In all cases, the wage elasticities are positive, greater than one, and significant.
Including quarterly dummies or monthly dummies to account for seasonality in labor markets that does make a differences. Excluding the seasonal controls and the year dummies, instead, tends to make the elasticities lower. The exclusion of the prices of other tradable goods tends to depress the estimates as well. The results are robust to the inclusion of the other controls in z. In what follows I work with the specification that includes quarterly dummies and the prices of other traded goods.
The choice of lags remains to be discussed. My strategy is to estimate the model including a successively larger number of lags, starting with one lag and up to five lags, and to compare the long-run elasticities. Table 5 reports these long-run elasticities. For the case of wages, I find that the elasticities are positive and significant when one and two lags are included, but become insignificant when three or more lags are added. This means that only prices up to the two previous periods are affecting wages and that prices beyond that are not causing any further wage change. I therefore adopt the two-lag specification in the poverty analysis of section 5. Tables 4 and 5 report results for the agricultural income specification. It turns out that the prices of agro-manufactures do not affect significantly the cash crop income of Moldovan families. There are several factors that help explain this result. Most importantly, I believe that agriculture is a long-run activity and, consequently, decisions to grow and sell crops may be done well in advance on a number of considerations that I am unable to control for in the regressions. In any case, a systematic relationship between cash crop and agro-industrial prices could not be found.
The Poverty Impacts
Based on equation (14), the estimated change in household welfare is
Given the results reported in Table 4 , I adopt the value of ε wpm = 2.91 for the estimated wage price-elasticity. Since agricultural income appears not to significantly respond to prices, I
omit these effects in the rest of the paper. Budget shares (s The policy exercise investigated in this paper is a removal of some of the barriers that impede trade in Moldova. There are two issues to consider in the estimation of the price change, ∆ ln p m . One key issue is how changes in barriers are translated into changes in prices. In the absence of suitable data to estimate a pass-through function, I work with simulated changes in prices under two pass-through assumptions, full pass-through, and 50 percent pass-through. The second issue is that the informal barriers described in section 2 are different in nature. Some barriers, such as cumbersome regulations, can in principle be easily removed; reducing others, such as transport costs, is more costly. To account for this asymmetry, I assume different rates of reductions for different barriers.
The Distribution of the Welfare Effects
In this section, I use estimates of (19) to study the distribution of the welfare effects across income levels. For this purpose, I assume that all informal barriers are halved so that trade costs decline from 24.5 to 12.2 percentage points. Under my two pass-through assumptions, I compute two price changes, ∆ ln p m = 12.3 (full pass-through) and ∆ ln p m = 6.2 (50 percent pass-through), and I estimate two welfare effects, equation (19), for each household surveyed in 2002. To study the distribution of these welfare effects, I estimate the average effect, conditional on the level of per capita expenditure. These are useful measures because these averages show the impact of a price change on a social welfare function (Deaton, 1989b) , thus indicating the welfare effects of the export barriers. To compute the averages at different income levels, a locally weighted non-parametric procedure is adopted. In particular, I use the local smoother proposed by Fan (1992) and Fan (1993) . There is a interesting pattern in the consumption effects that is worth mentioning.
Since, due to Engel law, the budget share spent on food is an decreasing function of total expenditure, larger losses are expected for poorer households. This is observed in Figure 1 , with a caveat: the losses decline with expenditure at the very bottom of the distribution, then increase with expenditure until the poverty line is reached, and finally decline again with expenditure. To interpret this result, recall that most of the food consumption of households in Rural Areas (mostly in the lower and intermediate range of per capita expenditure) is in-kind, produced at the home plot (see Table 3 ). This implies a lower share spent on cash food expenses for these families and lower welfare effects at middle income levels. Figure 4 shows the distribution of the effects caused by having to pay higher wages to hired labor. There are losses across the entire income distribution, and these losses tend to be higher as per capita expenditure increases. This is probably related to the fact that middle income to rich households tend to be endowed with more land and are therefore more likely to be engaged in cash crop agricultural production (as opposed to subsistence) and in hiring outside labor. Notice, however, that the positive income effects of receiving higher induced wages are much larger than the costs of having to pay higher wages to outside labor.
As a result, the net income effects in Figure 2 are positive and display a U shape. Figure 5 shows the total aggregate effect, the difference between the factor income effects and the consumption effects. The net effects resemble the patterns observed in Figure 2 . This is another instance in which the impacts of trade on the income side dominate the impacts on the consumption side. In theory, this is due to the magnification effects of Jones. In practice, similar patterns have been found in Porto (2003a) , Leamer (1996) and Grossman and Levinsohn (1989) , among others. In the Moldovan case, the result is explained by a elastic response of wages to agro manufacturing prices (a version of the magnification effects) and by the increase in the domestic price arising from lower informal barriers to export. This reduction of between 2.8 and 5 percentage points in the head count ratio involves lifting around 100,000-180,000 Moldovans out of poverty. In a country with 3.5 million inhabitants and 1.7 million poor individuals, these are large impacts.
Poverty Impacts
In Table 6 , I report the individual poverty impacts by source of informal export barriers.
Notice that this is not a decomposition of the total poverty impacts because these effects are not linear. Both Transport and Distribution (T&D) and Informal Barriers (IB) have similar impacts on poverty. Halving T&D costs would cause poverty to decline by between 62,000 and 100,000 individuals; most of these impacts are caused by transport, handling and insurance. Halving IB costs would move between 58,000 and 98,000 Moldovans out of poverty.
In order of importance among the IB items, the impacts are caused by Tax Administration, Customs Officers, Road Authority, Veterinary Control, Standards Certification, Sanitary Controls, Border Troops and Border Police.
Notice that the poverty impacts vary a lot by source of trade barrier. This is expected since the effects of removing each barrier depend on its initial level. In particular, transport costs are by far the most important trade barriers; by themselves, they cause roughly the same poverty effects that all the other informal barriers (IB in the second panel of Table 6) together. Since some poverty barriers are easier to remove than others, it is important to perform a simple sensitivity analysis of the poverty impacts for different assumptions about the changes in informal barriers. This analysis is reported in Table 7 .
The first column of the table shows the initial head count, 48.3 percent. In columns 2 and 3, I report the poverty impacts of reducing export barriers by 25 percent under perfect and imperfect pass-through rates. In columns 4 and 5, I repeat the exercise under an assumed 10 percent reduction in trade barriers. The poverty impacts are now lower. With perfect pass-through and a 25 percent reduction in all barriers, the head count would be 45.5 percent (2.8 percentage points lower than the initial head count). Instead, with a 10 percent reduction in all barriers and an imperfect pass-through, poverty would decline by only 0.7 percentage points. As expected, transport costs are the most important trade barrier, but the total effects of reducing all other informal barriers (IB) are similar in magnitude. Even if trade barriers are reduced by only 10 percent, so that many of the partial effects of the IB components are very small (see column 5, for instance), the combined effect of all Informal Barriers is still important.
In columns 6 and 7, I combine a reduction of 10 percent in T&D with a 25 percent reduction in IB to capture the fact that transport costs are much more costly to improve than informal barriers. Since for a given rate of barrier reduction, improvements in transport costs have roughly the same impacts as improvements in all informal barriers, it is not surprising to find larger impacts for IB reduction in this exercise. Under perfect pass-through, T&D would bring the head count to 47.60 and IB, to 46.69. For imperfect pass-through, T&D would bring the poverty rate to 47.97, while IB, to 47.49. The total effect would bring the head count from 48.3 percent to 46.1 percent (under perfect pass-through) or to 47.1 percent (under imperfect pass-through). These results provide some support to the claim that attacking IB can be as effective as attacking more standard forms of trade facilitation barriers, such as transport costs.
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Conclusions
While most of the current literature on trade and poverty focuses on the impacts of formal trade liberalization, in this paper I have emphasized a novel, and previously unexplored, aspect of international trade. This is the role of informal export barriers such as transport costs, cumbersome customs practices, costly regulations, and bribes. In a world where formal trade barriers are being eliminated, these informal impediments to trade are beginning to receive more attention both from researchers and policy makers. 
Appendix 1. Non-Parametric Regressions
As opposed to a standard regression model, nonparametric regressions do not impose the linearity assumption on the conditional expectation. The technique attempts to recover a much richer relationship between the dependent variable and the explanatory variable. Fan (1992 Fan ( , 1993 proposed a locally weighted regression model that approximates the regression function for the average welfare effects E[ ∆W j |x] at different income levels x. Intuitively, Fan regressions are linear regressions at each x that weigh observations with a kernel function in order to give more importance to data points closer to x.
At x, the Fan regressions solve
The bandwidth h defines the local data used in the non-parametric regression. In the applications in the text, h was chosen by visual inspection. The function K(·) represents the kernel function that attaches weights to different observations. The choice of kernels is not too important; in this paper I use Gaussian kernels. Intuitively, one way to estimate the local averages would be by computing averages of the dependent variable at different levels of the explanatory variable. In general, though, there would be a very small numbers of observations at each x. The non-parametric regression model estimates these averages using all the data in the sample and giving weights according to the kernel function. Specifically, for each datum along the income distribution, observations closer to x should receive a greater weight than observations farther away. This is exactly what the Fan regressions do. Notice that the combination of local regressions with kernel smoothing allows the non-parametric regression to be locally design adaptive. This means that the regression adapts to the design of the random sample and therefore its bias does not depend on the density (or the derivative of the density function) of the pre-selected point x. Source: estimates based on data from the Moldova Household Budget Survey and from price indices (Department of Statistics of the Republic of Moldova). YD: year dummies; RD: regional dummies; QD: quarterly dummies; MD: monthly dummies. M1 is the model with Quarterly Dummies, M2, with Monthly Dummies, and M3 without seasonality. All regressions include age, age squared, gender dummies, and an index price of other goods. The agricultural income regression include plot size and size squared. The standard errors (within parenthesis) are cluster corrected. The preferred specification includes current prices and lagged prices up to two periods (pt, pt-1, pt-2) -see Table 5 below.
(2-lag model) Source: own calculations. Using the estimated elasticities and the budget shares, the welfare effect at the household level is computed with equation (19). There are two pass through assumptions: a perfect 100 rate and an imperfect 50 percent pass-through rate. The "Export Barrier Effect" heading corresponds to the head count ratio estimated with the predicted real income of each household. The "Population Involved" heading corresponds to the estimated number of individuals moved out of poverty by each export barrier separately. Notice that this is not a decomposition of the total poverty impacts because the effects are not linear. See text for details.
Pass-Through 1 Pass-Through 0.5 Source: own calculations as described in Table 6 . There are three experiments in the table: a reduction of all barriers by 25 percent, a reduction in all barriers by 10 percent, and a reduction of Transport and Distribution by 10 percent and a reduction of Informal Barriers by 25 percent. For each of these cases, a perfect pass-through and an imperfect 50 percent pass-through are considered.
The Head Count ratio is the proportion of the population in poverty (i.e. with a per capita expenditure below the poverty line)
IB by 25%
Reducing Barriers by 25% Reducing Barriers by 10% The figure shows the average consumption effects, at different income levels, expressed as a (percentage) share of initial expenditure. The vertical line represents the poverty line. The consumption effects are computed as the product of the budget share spent on food (cash expenses) and the induced change in prices. It is assumed that informal barriers are halved; the solid line corresponds to a perfect pass-through rate from barriers to prices and the broken line, to an imperfect 50 percent pass-through rate. The effects are smoothed with a locally weighted non-parametric regression (Fan, 1992; 1993) . The figure shows the average household income effects, at different income levels, expressed as a share of initial expenditure. The vertical line represents the poverty line. These income effects include labor income effects net of wage payment effects. It is assumed that informal barriers are halved; the solid line corresponds to a perfect passthrough rate from barriers to prices and the broken line, to an imperfect 50 percent passthrough rate. The effects are smoothed with a non-parametric regression (Fan, 1992; 1993) . The figure shows the average household labor income effects, at different income levels. They are expressed as a share of initial expenditure. The vertical line represents the poverty line. It is assumed that informal barriers are halved; the solid line corresponds to a perfect pass-through rate from barriers to prices and the broken line, to an imperfect 50 percent pass-through rate. The effects are smoothed with a non-parametric regression (Fan, 1992; 1993) . The figure shows the average wage payment effects, at different expenditure levels. They are expressed as a share of initial expenditure. The vertical line represents the poverty line. It is assumed that informal barriers are halved; the solid line corresponds to a perfect pass-through rate from barriers to prices and the broken line, to an imperfect 50 percent pass-through rate. The effects are smoothed with a non-parametric regression (Fan, 1992; 1993) . The figure shows the average household welfare effects, at different income levels. They are expressed as a share of initial expenditure. The vertical line represents the poverty line. The welfare effects include factor income effects (labor income net of wage payment on hired labor) net of consumption effects. It is assumed that informal barriers are halved; the solid line corresponds to a perfect pass-through rate from barriers to prices and the broken line, to an imperfect 50 percent pass-through rate. The effects are smoothed with a non-parametric regression (Fan, 1992; 1993) .
